Résumé. 2014 La rotation Faraday a été mesurée à 1,15 03BC dans le ferrite grenat de terbium, suivant la direction [111]. Deux The contribution of the magnetic dipole transitions of the R.E. has been calculated when the influence of the crystalline field effect on the Landé factor is taken into account; the electric dipole contribution is found to be strongly temperature and magnetic field dependent. (CMB) 
Fe3+ contributions are considered to have the same values as in YIG and the total Tb3+ contributions are obtained.
The contribution of the magnetic dipole transitions of the R.E. has been calculated when the influence of the crystalline field effect on the Landé factor is taken into account; the electric dipole contribution is found to be strongly temperature and magnetic field dependent. Introduction. - Since the first crystallographic description by Bertaut and Forrat [1] ] and the first magnetic property analysis by Pauthenet [2] , the rare-earth iron garnets (RIG) and the yttrium iron gamet (YIG) have been extensively studied. From the optical property investigation by Dillon [3] , it was shown that the ferrimagnetic garnets exhibited a strong circular magnetic birefringence (CMB) in the near infrared and visible ranges. Later Matthews et al. [4] established that the Faraday rotation was directly connected with the magnetic properties.
The unit cell contains eight formula R3Fes012 As discussed in [5] and [6] , the Faraday rotation tPF is induced both by the electric and magnetic dipole transitions and is proportional to the three sublattice magnetizations. 0, can be written for temperature T The magneto-optical effects are associated with the influence of the magnetic perturbation due to the electron spins on the permittivity tensor Gij of the medium. In the dia-or paramagnetic systems, the tensor Gij is directly related to the applied field. In ferromagnetic crystals Gij is determined by the spins of the unfilled shells coupled by exchange interactions ; thus the electric dipole induced by the electric dipole transitions is spin dependent. Details about the origin of the Faraday rotation are given in the ref. [7] . Note that by using the hypothesis that the magnetization M is proportional to the spin S, the relation Gij(S) becomes equivalent to Gij(M). For a ferrimagnetic crystal, such a relation is valid for each magnetic sublattice and the Faraday rotation associated to the electric dipole transitions is found to be proportional to the corresponding magnetic moments as expressed in the relations (2) and (3) .
In this paper, we report experimental results obtained along the [8] .
Magnetic measurements along the direction [111] have been presented in a previous paper [9] . figure 3 . If we define the rotation in YIG as positive [5] , we see on figures 1 and 2 that the Faraday rotation in TbIG is negative Fig. 1 (2) and (3) .
As previously observed by Crossley and co-workers [5, 6] [10, 11] (Fig. 4) . Such [12] .
This hypothesis can be justified from both optical and magnetic considerations. We have seen that the Faraday rotation in YIG is determined by the conjugate effect of the crystalline field and super-exchange coupling [14] . The similarity of the experimental absorption curves for the different garnets shows that the transition (with which the energy levels of the magnetic electrons of the Fe3 + are concerned) are weakly perturbed by the nature of the rare-earth ions [3, 15] . Previous [15] . The charge transfer analysis have been discussed by Clogston [17] and by Wickerheim and Lefever [16] . The crystal field effects are interpreted in the 10 000-32 000 cm-' 1 range with a splitting of the energy levels of the Fe" in the two magnetic sites (using first the cubic approximation, then the effects of a trigonal distortion and spin orbit interactions [15, 18] [20] . All the previous results may be valid for the garnets where a rare-earth ion substitutes the y3 + ion ; the absorption spectra show in addition (in the 10 000-30 000 cm -range) some rather sharp absorption lines which may be identified with electronic transitions (4f -4f) [15] . With regard to the exchange interactions between Fe3 + ions, Pauthenet [2] [13, 14] . We obtain from the eqs. (2) and (3) : where OF (Tb") represents the total Faraday rotation produced by the Tb3 + ions of the dodecahedral site.
In ref. [15] , it was shown that changing the nature of the rare-earth produces a very small decrease in the frequency of the first absorption maximum of the Fe3 + ion ; this frequency is equal to 10 900 cm -1 in YIG and 11 100 cm-1 in TbIG respectively. In the relations (4), we have assumed that to a first approximation, the total Faraday rotation produced by the Fe3 + ions is not modified by this small variation (less than 2 %).
The eq. (4) [22] (in the 100-300 K range, the variations are less than 5 %). figure 6 represents this variation ; the magnetic contribution of the Fe3 + ions (issued from ref. [14] ) have been also reproduced.
For comparison the experimental points (as simply photographed from the published graph) given by Chetkin et al. [22] have been plotted. The agreement between our curve and this experimental variation is acceptable. Note that these authors give no indication about the choice of the thermal variation of | Mc |. (5)).
In eq. (10), n represents a mean molecular field coefficient such that the resultant of the molecular fields due to Fe3 + (a) and Fe" (d) respectively is given by n Md -Ma 1 [2] . n is of the order 17 x 103 Oe J.1;1 [2, 9] [9] .
The analysis of the temperature and field dependence of the magnetization of Néel ferrimagnets has been developed by A. E. Clark and E. Callen [24] . Therefore, we obtain from the eq. (11) (after numerical substitution) that the field evolution of the rare-earth sublattice is given at 300 K by :
where Ma and Md are now functions of the applied field. We will use the variation of the sublattice magnetizations Ma and Md which have been calculated in ref. [9] when the simplified hypothesis which neglects the intra-sublattice interaction is accepted. In figure 9, (Fig. 10) . 7. High magnetic field dependence of the « electric » rotation in the dodecahedral site. -iPm(Ha has been calculated in the preceding section, so we can evaluate the rotation induced by electric dipole transitions, 0 e(H,) from eq. (4) (where 0 F (Tb3 +) is deduced from the experimental data in TbIG and YIG).
The result is represented in figure 10 .
We remark that 0 "(H.) is zero in the 670 kOe range even though the field in which the rare-earth sublattice is demagnetized «n Md (given by the magnetic study of ref. [9] ) and oc = 0. [5, 6, 26] . Some comments about this difference are thus necessary.
Our precise magnetization data [9] have been taken into account to perform the least square analysis again. First, it is quite clear that the three parameter values which are given in refs. [5, 6] [33] and [34] , that the product VT may be not a constant in the paramagnetic garnet.
In this work, we have analysed the temperature and magnetic field dependences of the contributions of the rare-earth Tb3 + ion in TbIG. Using the values of the rare-earth sublattice magnetic moment given by the magnetic study and the Lande factor value which takes the crystalline field effect into account, it is possible to calculate the magnetic dipole contributions as a function either of the temperature or of the applied field. Note that the temperature dependence of the Lande factor has been neglected in the calculation of the gyromagnetic contribution. Also the electric dipole transition contribution has been found to be strongly temperature and applied field dependent. The [13, 30] and on other garnets [27, 28, 29] . In the studies of spin-photon scatterings (in the visible and infrared range), the response of the medium can be described by the spin dependent electric polarizability [7, 35] and by the magnetic dipole contribution [21, 22] . As for the spin electric polarizability, T. Moriya [35] has proposed a theory of the Raman scattering of light for insulating compounds of transition éléments ; it is interesting to note that the scattering efficiency is found to decrease with increasing temperature in the antiferromagnetic iron-group fluorides (such a dependence is related to the temperature variation of the phenomenological uniaxial anisotropy constant). Further theoretical studies need to be done to determine the origin of the temperature and field evolutions of the Faraday rotation.
The temperature and field dependences of the Faraday rotation have been analysed in terms of sublattice magnetizations. It should be noticed that N. F. Kharchenko et al. [36] have introduced an additional term F(w) H to the eqs. (2) and (3) [37] . The additional terms of eqs. (2) and (3) [38] .
